Thioredoxin and germinating barley: targets and protein redox changes.
The endosperm and embryo of barley ( Hordeum vulgare L.) grain were investigated to relate thioredoxin h and disulfide changes to germination and seedling development. The disulfide proteins of both tissues were found to undergo reduction following imbibition. Reduction reached a peak 1 day earlier in the embryo than in the endosperm, day 1 vs. day 2. The profile in both cases resembled those observed with wheat and rice, i.e., the reduction of the storage proteins increased initially and then declined during the period of seedling growth. The extent of the increase in reduction observed with barley endosperm was, however, less pronounced than with the other cereals. Also, unlike wheat and rice, the storage proteins of the endosperm were highly reduced in the dry seed and the sulfhydryl content of glutelins showed no appreciable change during this period. The relative abundance of thioredoxin h during germination and early seedling growth differed in the embryo and endosperm: a progressive decrease in the endosperm (as seen with wheat) vs. an increase in the embryo. Thioredoxin h was found in the major seed tissues in characteristic forms. Three forms were found in the scutellum and aleurone, whereas two, which may represent isoforms, were identified in the root and the shoot. Using a recently developed strategy based on two-dimensional gel electrophoresis, several proteins were identified as specific targets for thioredoxin in the embryo following oxidation with H(2)O(2), among them barley embryo globulin 1, peroxiredoxin and acidic ribosomal protein P(3). The results confirm earlier findings with the endosperm of other cereals and extend the importance of thioredoxin-linked redox change to the germinating embryo for functions that potentially include dormancy, protection against reactive oxygen species, translation and the mobilization of storage proteins.